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loss. The atom in assuming its equilibrium state as a positive ion
accordingly emits the pair 1 @ - 2 ?Pi,2, X 2796 - 2802. This is the
" single-line" spectrum of ionized magnesium, a doublet, analogous to
the single-doublet spectra of the alkalis, considered later. It requires
for its excitation the preliminary ionization of the atom for which a 7.61
volt collision is necessary. Hence it will appear only at potentials
greater than 7.61 volts although the pair itself requires but 4.4 volts
for its excitation. Two successive collisions are necessary, the first
resulting in ionization of the normal atom, and the second correspond-
ing to a resonance potential of the atom-ion. The pair appears clearly
in the 10 volt spectrogram of Figure 23.

If an electron of 14.97 volts velocity, or greater, collides with an
ionized magnesium atom, the single remaining valence electron may be
completely ejected, leaving the atom doubly ionized. The electron
returns to the normal 1 @ orbit of the simply ionized atom by successive
interorbital transitions, each resulting in an emission of one quantum of
some particular frequency v% subject to the condition laid down by
Equation (75) where Vt* = 14.97 volts. For many atoms, the com-
posite result is the emission of all the enhanced or spark lines, the com-
plete doublet spectrum of magnesium. This is shown by the last three
spectrograms of Figure 23. Over thirty well known enhanced lines
belonging to series are readily visible in the original negatives of these
illustrations. The wave-lengths of some of the more prominent lines
are indicated in the figure.

At 22.8 volts, corresponding to 1 @ + 1 S, there is a possibility of
doubly ionizing magnesium in a single electronic collision. With any
mechanical, symmetrical model of a heavy atom, it is rather difficult
to see how this could occur, and as yet no one has shown that an increase
in radiation takes place at this velocity. However, the numerical
value is of importance in thermochemical relations as it gives the total
work of double ionization regardless of how the process is effected.

At 46.9 volts and 1299 volts, respectively, the L and K x-radiations
appear (cf. Chapter IX). Apparently no change in the visible radiation
occurs as the voltage 46.9 is exceeded. One should expect to find the
spectrum of doubly ionized magnesium in this voltage range. Possibly
a difficulty in producing such spectra is the small probability of the
three successive collisions necessary, where the energies absorbed from
the impacting electrons have wide variation. In this case we require
.7.61,14.97 and a value slightly exceeding 46.9 volts, the excess arising
in the fact that removal of two outer electrons produces some effect on
the work required to eject an i-electron.locityy true that even in such processes as the injection of NaUl in
